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(54) [Title of the invention] 

Pressure-sensitive adhesive composition and pressure- . 
sensitive adhesive tapes. or sheets using this, or surface 
protective film, 

(57) [Abstract] 
[Purpose] 

It offers pressure-sensitive adhesive composition and . 
pressure-sensitive adhesive tapes or sheets using this, or 
surface protective film which display good releasability on 
coiled forms of given pressure-sensitive tapes or sheets, or 
surface protective film to show good rewinding property, 
that is to say, extendibility without use of mold-release 
agent to maintain good releasability over long period df 
time without ill affect on qualities. 

[Constitution] 

Compositipn comprises 100 parts by weight block ^copolymer 
shown with general formula A-B-A or A-B (however, in this 
formula, A shows styrene group polymer block; B shows 
butadiene polymer block, isoprene polymer block, or polymer 
block given through addition of hydrogen to these) , 10 to 
200 parts by weight tackifier resin, and 10 to 200 parts by 
weight polyolefin resin (this composition may further 
contain 0.01 to 5 parts by weight polyethylene imine to 
which higher alkyl group is induced, or 5 to 100 parts by 
weight liquid rubber) . 

(71) Applicant 000002174 f 
Sekisui Kagaku Kogyo Kabushiki Kaisha ! 

4-4, 2-chome, Nishi Tenma, Kita-ku, Osjaka-shi, 
Osaka- fu 

(72) Inventors 
Masahiko Goto 

3535 Kurohama, Oaza, Hasuda-shi, Saitama-ken 
Shigehisa Kobayashi 

4.11-1, Reiha, Oaca, Kasu-shi, Saitama-ken 
Kazuhiro Kawabata 

2-6-16, Kamisoshitarii , Setagaya-ku, Tokyo 

Amendments: There are no amendments to this patent. 

[note: All names, addresses, company names, and brand names 
are. translated in the most common manner. Japanese language 
does not have singular or plural words unless otherwise 
specified with numeral prefix or general plurality suffix, 
translator's note] 
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[Claims] 
[Claim item 1] 

A pressure-sensitive adhesive composition contains 100 : 
parts by weight block copolymer shown with general formula. 
A-B-A or A-B. (however, in these formula, A shows styrene 
group polymer block, and B shows butadiene polymer block, 
isoprene polymer block, or polymer block to which these 
blocks hydrogen is added ) , 10 to 200 parts by weight 
tackifier resin, and 10 to 200 parts by weight polyolefin 
resin. 

[Claim, item, 2] 

The. pressure-sensitive adhesive composition according to 
the claim item 1, wherein it further contains 0.01 'ftq> 5 
parts by weight polyethylene, imine with induced higher 'klkyl 
group. 

[Claim item 3] 

The pressure-sensitive adhesive composition according to 
the claim item 1 or 2, wherein it further contains *5 to 100 
parts by weight liquid rubber. 

. [Claim item 4] 

The pressure-sensitive adhesive composition according to 
any claim item 1 through 3, wherein polyolefin resin being 
polyethylene or ethylene-alpha olefin copolymer with less 
than 1.0 weight % low molecular weight portion extracted by 
ri-pentane . 

[Claim item 5] / 

Pressure-sensitive adhesive tape or sheetj of which one 
plane of substrate, pressure-sensitive adhesive layers 
comprising pressure-sensitive adhesive composition of claim 
items 1,2,3, or 4 is formed. 

[Claim item 6] , 

A surface protective film of which one plane of substrate 
film made of polyolefin, pressure-sensitive adhesive layer 
made of pressure-sensitive adhesive composition of claim 
items 1,2,3, or 4 is formed. 
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[Detailed explanation of the. invention] 

[0001] ; . 

[Field of industrial application] 

This invention relates to a pressure-sensitive adhesive 
composition; and in further detail; it relates to the 
pressure-sensitive adhesive composition that shows good 
releasability on given coiled goods of pressure-sensitive 
adhesive tapes or sheets, or surface protective film, and 
shows good rewinding property, that is to say, extendibility 
without use of release agent, and maintains good release 
force over long period of time while showing lighter 
pressure-sensitive adhesive force during high speed peeling 
than that of during low speed peeling. This invention also 
relates to pressure-sensitive adhesive tapes or sheets, or 
surface protective sheets given by using above-explained 
pressure-sensitive adhesive composition. 

[0002] 

[Prior art] , 

The block copolymer shown with general formula A-B^A^Cin 
the formula, A shows styrene group polymer block, and B 
shows butadiene polymer block, isoprene polymer block, or 
polymer block to these blocks, hydrogen is added) is known 
as a thermoplastic elastomer suited as pressure-sensitive 
adhesive agent (for instance, make reference to "Handbook of 
Pressure Sensitive Adhesive Technology", vol. 2, 1989). 

[0003] 

According to the Japanese Patent Application Kokoku Sho 
58 [1983] -13594 disclosure, pressure-sensitive hot melt-type 
pressure- sensitive adhesive composition containing 
prescribed rate of block copolymer shown with general 
formula A-B-A (in the formula, A shows styrene group polymer 
block, and B shows butadiene polymer block, isoprene polymer 
block, or polymer block to these blocks, hydrogen is added), 
tackifier resin, and extending oil is disclosed; and* this 
composition is described as a pressure-sensitive adhesive, 
agent showing significantly good heat resistance and good 
electrical characteristics. \ 

[0004] 

In addition, according to the Japanese Patent Application 
Kokai Hei 1 [1989] -129085 disclosure, surface protective film 
using pressure- sensitive adhesive agent comprising block 
copolymer shown with general formula A-B-A (in the formula, 
A shows styrene group polymer block, and B shows butadiene 
polymer block, isoprene polymer block, or polymer block to 
these blocks, hydrogen is added), tackifier resin, and 
polyethylene with induced higher alkyl group is disclosed. 
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[0005] 

[Subjects solved by the invention] 

As product formats of pressure- sensitive adhesive tapes, 
coiled goods prepared by coiling these pressure-sensitive 
adhesive layer inside are generally used. According to such 
type of coiled goods, pressure-sensitive adhesive layer of 
outside substrate and back plane of inside substrate are 
closely adhered with fairly strong adhesive force; and' when 
rewinding pressure -sensitive adhesive tape from coiled goods 
when using this, it is difficult to peel this. 

[0006] 

And therefore, in order to provide easy rewinding without 
causing layer cracks of substrate or migration or blocking 
of pressure -sensitive adhesive agent to inside substrate 
back plane when rewinding pressure-sensitive adhesive tape 
from coiled goods, so-called mold-release treatment is 
generally applied to back plane of substrate. As this mold-, 
release treatment, a method to coat mold-release agent on 
back plane of substrate beforehand is generally practiced. 

[0007] 

However, it is very difficult to provide conflicting 
characteristics of firm adhesion to back plane of substrate 
and appropriate peeling property to pressure-sensitive 
adhesive layer as properties of mold-release agent.* 1 And 
therefore, it is necessary to use special mold-release agent 
or to provide countermeasures such as priming back plane of 
substrate or providing corona discharge treatment to back 
plane of substrate. In addition, as mold-release agent, 
straight chain alkyl group containing polymers (for 
instance, polyvinyl ester allyl carbamate) , silicone group 
polymer, or perfluoro group polymer are used. 

[0008] 

However, according to this method that uses mold-release 
agent, material cost increases by the portion of mold- 
release agent, and in addition, as it requires complex mold- 
release agent coating -process, production cost increases, 
and furthermore, given pressure-sensitive adhesive tape 
coiled goods show problems from the standpoint of quality as 
in invites decline in pressure-sensitive' [adhesive- force 
through migration of mold-release agent [ to pressure- 
sensitive adhesive layer. 
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[0009] 

The pressure-sensitive adhesive tape coiled goods using 
pressure-sensitive adhesive composition disclosed in the 
Japanese Patent Applications Kokoku Sho 58 [1983] -13594 and 
Kokai Hei 1 [1989] -129085 also show problems similar to above 
explained. For instance, when melt coating pressure- 
sensitive adhesive composition disclosed in the Japanese 
Patent Application Kokoku Sho 58 [1983] -13594 on a craft 
paper to prepare a coiled goods of craft paper pressure- 
sensitive adhesive tape, it is necessary to coat mold- 
release agent by first laminating polyethylene on opposite 
plane, that is to say, back plane of pressure-sensitive 
adhesive agent coated plane of craft paper. 

[0010] 

This invention was completed based on above-explained 
circumstance; and its purpose is to offer pressure-sensitive 
adhesive composition that displays good releasability on 
given pressure-sensitive adhesive tape coiled goods, and 
shows good rewinding property, that is to say, extendibility 
without use of mold-release agent, and maintain^ good 
extending force and releasability over long period of time 
while reducing its pressure-sensitive adhesive force during 
high speed peeling such as peeling speed of 20 to 30 
m/minute during actual application than that of during low 
speed peeling; and to offer pressure-sensitive adhesive 
tapes, or sheets, or surface protective film using said 
pressure-sensitive adhesive composition. 

[0011] 

[Measures used to solve the subjects] 

After conducting vigorous studies to conquer, problem 
points of said prior art, these inventors has found that 
when pressure-sensitive adhesive composition that contains 
prescribed amount of block copolymer shown with general 
formula A-B-A or A-B (however, in these formulas, A shows 
styrene group polymer block, and B shows butadiene polymer 
block, isoprene polymer block, or polymer /block to these 
blocks, hydrogen is added) , prescribed amoupt of tackifier 
resin, and prescribed amount of polyolef in is used, 
pressure-sensitive adhesive tapes or sheets, or surface 
protective films showing good releasability, good rewinding 
property without use of mold-release agent, good maintenance 
of peel force over long period of time, and at the same 
time, reduced pressure-sensitive adhesive force during high 
speed peeling than that of during low speed peeling. 
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[0012] 

This invention was completed based- on above -explained 
findings. That is to say, the pressure-sensitive adhesive 
composition of this invention is the. pressure- sensitive . 
adhesive composition that contains 100 parts by weight block 
copolymer shown, with general formula A-B-A or A-B (however, 
in these formulas/ A shows styrene group polymer block/ and 
B shows butadiene polymer block., isoprene polymer block, or 
polymer block to these blocks, hydrogen is added), 10 to 200 
parts by weight tackifier resin, and 10 to 200 parts by 
weight polyolefin. 

[0013] 

According to this invention 1 s pressure-sensitive adhesive 

composition, it is all right to further contain 0. 01 to 5 

parts by weight polyethylene imine with induced higher alkyl 

group. The pressure-sensitive adhesive composition of this 

invention may further contain 5 to 100 parts by weight 

liquid rubber. ' /. 

\ • 

[0014] 

This invention's pressure-sensitive adhesive composition 
may be used as pressure-sensitive adhesive tapes or sheets, 
or as pressure-sensitive adhesive layer of surface 
protective film. Although no particular restrictions are 
placed on the substrate of pressure-sensitive adhesive tapes 
or sheets, for instance, craft . paper, cloth, or 
thermoplastic resin film may be mentioned. When using 
papers such as craft paper, it. is recommended to laminate 
polyolefin such as polyethylene or polypropylene beforehand 
on opposite plane to pressure-sensitive adhesive agent 
coated plane, that is to say, back plane. 

[0015] 

In addition, as for the substrate of surface protective 
film used by temporary adhesion on surfaces pf synthetic 
resin board, decorative plywood, or metal sheejt to prevent 
from dust adhesion or damage, films made of polyolefin such 
as polyethylene or polyprppylene, and these mixture may be 
used. This film may be either undrawn, uniaxially drawn, or 
multiaxially drawn. 

[0016] 

Construction components of pressure-sensitive adhesive 
composition of this invention, and production method of 
pressure-sensitive adhesive tapes or sheets, or surface 
protective films are explained in detail below. 

a) According to the block copolymer shown with general 
formula A-B-A or A-B, the one constitutional component that 
is A that is to say, styrene group copolymer block is 
recommended to show abouJt . 12,000 to 100,000 average 
molecular weight and at least 20°C glass transition 
temperature . 
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[0017] 

In addition, as other constitution component- 3, that is to 
say butadiene polymer block, isoprene polymer block, or. 
polymer block to these blocks, hydrogen . is added, the ones 
showing about 10,000 to 300,000 average molecular weight and 
at most -20°C glass transition temperature are recommended. 

[0018] 

Preferred weight ratio of constitutional component A and 
constitutional component B is A/B. =5/95 to 50/50, or more 
preferably, 10/90 to 30/70. Weight ratio of block copolymer 
shown with general formula A-B-A and block copolymer shown 
with general formula A-B is A-B-A/A-B = 100/0 to 20/80,. or 
more preferably, 100/0 to 50/50. 

[0019] 

b) As tackif ier resin, resins which are selectively 
miscible with block copolymer shown with general formula A- 
B-A and constitutional component B of block copolymer shown 
with general formula A-B may be used. As such resins,, for 
instance, aliphatic group .hydrocarbon resin, terpene resin, . 
cumarone . indene resin, aromatic group hydrocarbon resin, or' 
rosin resin r ' be suitable used. 

[0020] 

As for the compounding rate of tackif ier resin, iff. is 
within a range of 10 to 200 parts by weight based on \ : 1&0 
parts by weight block copolymer shown with general formula 
A-B-B or A-B. This is due to when compounding rate of 
tackif ier resin happens to be less than 10 parts by weight, 
pressure-sensitive adhesive properties are not displayed; 
and on a contrary, when it happens to exceed 200 paarts by 
weight, cohesive force becomes lost. It is preferable when 
compounding rate of tackifier resin is 20 to 150 parts by 
weight, or more preferably, .30 to 10C parts by weight. 

[0021] 

c) No particular restrictions are placed on polyolefin; and 
low density polyethylene , t medium density polyethylene, high 
density polyethylene, straight chain-form, low density 
polyethylene, ethylene-alpha olefin copolymer, ethylene- 
vinyl acetate' copolymer, ethylene-methyl . /methacrylate 
copolymer, ethylene-n butyl acrylate : * copolymer, 
(crystalline) polypropylene or these mixtures may .be 
mentioned . . . t. 
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[0022] 

It is . preferable when this polyolef in shows less low 
molecular weight portion; or more concretely,, it is 
preferable when low molecular weight portion extracted at 
boiling point dry distillation by n-pentane is less than 1.0 
weight %. When excess of 1.0 weight % low molecular weight 
portion happens to be present, this low molecular portion 
ill affects on pressure-sensitive adhesive /Characteristics 



in response to temperature change or chang 
reduce pressure-sensitive adhesive force.- 



is with time to 



[0023] 

Compounding rate of polyolef in is 10. to 200 parts by 
weight based on 100 parts by weight block -copolymer shown 
with general formula A-B-A or A-B. This is due to when 
compounding rate of polyolef in happens to be less than 10 
parts by weight, good rewinding property cannot be attained; 
and on a contrary, when it happens to. exceed 200 £arts by 
weight, pressure- sensitive adhesive properties become lost. 
Compounding rate of polyolefin is preferably, 15 to 180 
parts by weight, or more preferably, 20 to 150 parts by 
weight based on 100 parts by weight block copolymer shown 
with general formula A-B-A or A-B. 

[0.024] 

d) The polyethylene imine with induced higher alkyl group 
is the optional additional component that may be, contained 
as needed. Examples of this component are preferable when 
they show 1,000 to 20,000 average molecular weight, and in 
addition, it is. preferable when higher alkyl group is 
induced at 0.5 to 1.0 equivalence, or more preferably, 0.7 
to 1.0 equivalence to imine group of polyethylene imine. 
As higher alkyl group, alkyl. group with generally more than 
12 carbon atoms is recommended; and in particular, octadecyl 
group is recommended. When inducing higher alkyl gioi^p to 
polyethylene imine, for instance, a method to carty , out 
addition reaction by adding excess higher alkyl isocyanate 
to polyethylene imine may be used. 

[002.5] 

Compounding rate of polyethylene imine with induced higher 
alkyl group, is 0.01 to 5 parts by weight range based on 100 
parts by weight block copolymer shown with general formula 
A-B-A or A-B. This is due to when compounding rate of 
polyethylene imine happens to be less than 0.01 part by 
weight, it is not possible to control to promote pressure - 
sensitive adhesive properties; and on a contrary, when it 
happens to exceed 5 parts by weight, large amount of this 
would bleed out to the surface of pressure-sensitive 
adhesive layer to contaminate adherend. Compounding rate of 
polyethylene imine with induced higher aflkyl group . is 
preferably, 0.1 to 2 pawrts by weight, or More preferably, 
0.2 to 1.2 parts by weight. • j 

... i 
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e) Liquid rubber is an optional additional component that 
is. contained . as needed. As liquid, rubber, polybutene, 
polyisobutylene, and (liquid) polyisoprene may be mentioned; 
and . the ones showing about 500- to 50,000 weight average, 
molecular weight are recommended. In addition, it is 
preferable . that does not have functional groups in 
molecules; and in particular, it is not good when there is 
double bonding in molecules as it degrades heat resistance. 

[0027] 

Compounding rate of liquid rubber is 5 to 100 parts .by 
weight range based on 100 partis by weight block copolymer 
shown with general formula A-B-A or A-B. This is due to 
that when compounding rate of liquid rubber happens to be 
less than 5 parts by weight, wetting property cannot be 
attained; and on a contrary, when it happens to exceed 100 
parts by weight, cohesive force becomes lost. 

[0028] 

f) It is all right to add stabilizers such as antioxidant 
to this invention's pressure-sensitive adhesive composition 
as needed; and for instance, "Irganox 1010" (made by Giba 
Geigy Co.) that is an antioxidant, and this is effective 
against thermal degradation. 

[0029] 

g) Production method of pressure-sensitive adhesive tapes 
or sheets, or surface protective film using this invention's 
pressure- sensitive adhesive composition is not particularly 
restricted; and coating method, extrusion laminate method, 
or coextrusion method may be appropriately used; however, 
when substrate is made of thermoplastic resin such as 
polyolefin, coextrusion method is recommended. 

[0030] 
[Actions] 

According to. the pressure-sensitive adhesive tapes or 
sheets, or surface protective film using tnis invention's 
pressure-sensitive adhesive composition, compared to the 
case that uses pressure-sensitive adhesive composition with 
no addition of polyolefin, pressure-sensitive adhesive 
composition shows rise in stored elasticity at regular 
temperature to reduce wettability of said composition and 
substrate, and therefore, adhesive force with back plane of 
substrate become weak to allow an easy rewinding, that is to 
say, extendibility of pressure-sensitive adhesive tapes and 
the like. In addition, pressure -sensitive adhesive force 
becomes lighter during high speed peeling than that of 
during low speed peeling. 
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[0031] 

In addition, according to the pressure-sensitive adhesive 
tapes or sheets, or surface protective sheets using this 
invention 1 s pressure-sensitive adhesive composition, 
compared to the case with addition of extending oil and low 
molecular weight polyethylene and the like, wettability of 
said . composition and substrate declines, and rewinding 
property of pressure-sensitive adhesive tapes and like 
improves from this standpoint as well.. 



[0032] 

Furthermore, when pressure-sensitive adhesive composition 
contains polyethylene imine with induced Higher alkyl group, 
this polyethylene imine bleeds out appropriately to the 
surface of pressure-sensitive adhesive agent to suggest that 
controls physiochemical affinity with adherend at 
appropriate rate to prevent from progress of pressure- 
sensitive adhesive property with time . In addition, this 
pressure- sensitive adhesive composition also shows good melt 
extrusion characteristics, and is suited for coextrusion 
with thermoplastic resin such as polyolefin. 

[0033] 

In addition, when pressure-sensitive adhesive composition 
contains liquid rubber, as liquid rubber shows high 
molecular . weight , it does not contaminate adherend surface 
compared to the case of no addition of extending oil. 

[0034] 
[Examples] 

Examples and comparative examples of this invention are 
explained in order to further explained this invention; and 
results of performance tests made on given pressure- 
sensitive adhesive tapes or surface protective film are also 
explained. 

[0035] If , 

The term "parts" hereaf ter shows parts by weight !■ 

EXAMPLE 1 

Composition, comprising 100 parts of styrene -butadiene - 
styrene block copolymer ("Calif lex TR-1107" made by Shell 
Chemical Co. ), 100 [arts of tackifier resin ("Elcoretz 4401" 
made by. Tohnex Co.), 80 parts of low density polyethylene 
("Milasone 12" made by Mitsui Petrochemical Indust. Co.), 
and 1 part of antioxidant ("Yoshinox 425" made by Yoshitomi 
Seiyaku K. K. ) were thoroughly kneaded at 180°C in nitrogen 
atmosphere, and this was supplied to a coating machine 
through gear pump. 
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[0036] 

One plane of. craft paper with 90 um was extrusion 
laminated with polyethylene ("Milasone 16". made by Mitsui 
Petrochemical Indust . Co.) to give 16 urn thickness 
beforehand; and this was used as a substrate, and on its 
plane opposite to said' polyethylene plane, above ^-explained 
pressure- sensitive adhesive composition was hot melt coated 
with a coating machine to give 40 urn thickness, to g^ive a 
pressure-sensitive adhesive tape. ' f - ' ' 

[0037] I ' 

EXAMPLE 2 

A pressure -sensitive adhesive tape was prepared in the 
same manner as explained in the example 1 by. using styrene- 
isoprene-styrene block copolymer ("Califlex TR-1102" made by 
Shell Chemical Co.) instead of styrene -butadiene -styrene 
block copolymer. 

[0038] . 
EXAMPLE .3 

A pressure -sensitive adhesive tape was prepared in the 
same manner as explained in the example 1 by using a 
composition comprising 100 parts of hydrogen added styrene- 
isoprene- styrene block copolymer ("Septon 2063" made by 
Kuraray K.K.), 100 parts of tackifier resin ( "ClearonP-115" 
made by Yasuhara Yushi Kogyo K.K.), 40 parts of straight- 
chain form low density polyethylene {" UF 84 0" made by 
Mitsubishi Yuka K.K.), and 1 part of antioxidant. ("Irganox 
1010" made by Ciba Geigy Co.) . 

[0039] 
EXAMPLE 4 

A pressure-sensitive adhesive tape was prepared in the 
same manner as explained in the example 1 by using a 
composition comprising 100 parts of hydrogen added styrene- 
butadiene-styrene block copolymer ("Taftec H 1052 "mkd^ by 
Asahi Kasei K.K. ) , 100 parts of tackifier resin ("Al'con P- 
100" made by Arakawa Kagaku Kogyo K.K.), 3 0 parts of low 
density polyethylene ("Milasone 12" made by Mitsui 
Petrochemical Indust. Co.), and 1 part of antioxidant 
("Yoshinox 425" made by Yoshitomi Seiyaku K.K.)". 
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[0040] 

EXAMPLE 5 , , , . 

A pressure-sensitive adhesive tape was prepared by 
extrusion molding with coextrusion methop of composition 
comprising 100 parts of hydrogen added styrene -butadiene - 
styrene block copolymer ("Taftec H 1052" mdde by Asahi Kasei 
Kogyo K.K.), 50 parts of tackifier resin ("*Alcon P-100" made 
by Arakawa Kagaku Kogyb K.K.), 3 0 parts, of low density 
polyethylene ("Milasone 12" made by Mitsui Petrochemical 
Indust. Co.), and 1' part of antioxidant ("Yoshinox 425" made 
by Yoshitomi Seiyaku K.K. ); and low density polyethylene (" 
Milasone 12" made by Mitsui Petrochemical Indust.. Co.) to 
set former as 15 urn thickness and latter as 100 urn thickness 
respectively. ■ v . . 

[0041] 
EXAMPLE 6 

A . pressure-sensitive adhesive ' tape was prepared in the 
same manner as explained in the example 1 by adding 1 part 
of higher alkyl group induced polyethylene imine [octadecyl 
group is induced at 0.9 equivalence to imine group of 
polyethylene imine (average molecular weight 2,000)] to the 
pressure-sensitive adhesive composition of example . 1 . 

[0042] 
EXAMPLE 7 

A pressure-sensitive adhesive tape was prepared in the 
same manner as explained in the example 2 by adding 1 part 
of polyethylene imine same as that of the example 6 to the 
pressure-sensitive adhesive composition of the examp/lei 2 . 

[0043] * 
EXAMPLE 8 

A pressure -sensitive adhesive tape was prepared in the 
same manner as explained in the example 3 by adding 1 part 
of polyethylene imine same as that of the example 6 to the 
pressure-sensitive adhesive composition of the example 3. 

[0044] 
EXAMPLE 9 

A pressure-sensitive adhesive tape, was prepared in the 
same manner as explained in the example 4 by adding 1 part 
of polyethylene imine same as that of the. example 6 to the. 
pressure-sensitive adhesive composition of the example 4. 



[0045] • 
EXAMPLE 10 

A pressure-sensitive, adhesive tape was! prepared in .the 
same manner as explained in the example 5|by adding i' part 
of polyethylene imine jsame as that of the example 6 to the 
pressure-sensitive adhesive composition Of the example 5. 
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[0046] 
EXAMPLE 11 

A surface protective film was prepared by extrusion 
molding with two-layer coextrusion method using a 
composition comprising 100 parts of hydrogen added styrene- 
butadiene-styrene block copolymer ("Krayton G 1657" made by 
Shell Chemical Co.), 30 parts of tackifier resin ("Escoretz 
5300" made by Tohnex Co.), 100 parts of low density 
polyethylene ("Milasone 16" made by Mitsui Petrochemical 
Indust . Co.), 2 parts of polyethylene imine same as that of 
the example 6, 1 part of antioxidant ("Irganox 1010" made by 
Ciba Geigy Co.), and 0.5 part of UV ray absorber ("Chinubin 
326" made by Ciba Geigy Co.); and low density polyethylene 
("Milasone. 16" made by Mitsui Petrochemical Indust. Co.) to 
set the former as 8 urn thickness and latter as 50 urn 
thickness respectively. ' 

[0047] 
EXAMPLE 12 

A surface protective film was prepared in the same mariner 
as explained in the example 11 by using a composition 
comprising 100 parts of hydrogen added styrene-butadiene- 
styrene copolymer ("Krayton G 1657" made by Shell Chemical 
co.), 40 parts of tackifier resin ("Escoretz 5300" made by 
Tohnex Co.), 70 parts of low density polyethylene ("Milasone 
16" made by Mitsui Petrochemical Indust. Co.), 2 p^rts of 
polyethylene imine same as that of the example 6, 1 part of 
antioxidant ("Irganox 1010" made by Ciba Geigy. Co.),and 0.5 
part of UV ray absorber ("Chinubin 326" made by Ciba Geigy 
Co.) . 

[0048] 
EXAMPLE 13 

A surface protective film was prepared in the same manner 
as explained in the example 11 by using a .composition 
comprising 100 parts of hydrogen added styrerife -butadiene - 
styrene block copolymer ("Krayton G 1657" made by Shell 
Chemical Co. ) , 60 parts of tackifier resin ("Efecpretz 5300" 
made by Tohnex Co.), 20 Mparts of low density [ polyethylene 
("Milasone 16" made by Mitsui Petrochemical Indust. Co.), 2 
parts of polyethylene imine same as that of example 6,1 
part of antioxidant ("Irganox 1010" made by Ciba Geigy Co.), 
and 0.5 part of UV ray absorber ("Chinubin 326" made by Ciba 
Geigy Co . ) . 
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[0049] 
EXAMPLE 14 

A surface protective film was prepared in the same manner 
as explained in the example 11 by using a composition 
comprising 100 parts of . hydrogen added styrene- isoprene^- 
styrene block copolymer ("Septon 2063" made by Kuraray 
K.K.), 20 parts of tackifier resin ("Clearon P-125" made by 
Yasuhara Yushi Kogyo K,KJ, 120 parts of low density 
polyethylene ("Milasone" made by Mitsui Petrochemical 
Indust. Co.), 2 parts of polyethylene imine same as that of 
the example 6, 1- part of antioxidant ("Irganox 1010" made by 
Ciba Geigy Co.), 0.5 part of UV ray absorber ("Chinubin 326" 
made by Ciba Geigy Co.), and 0.5 part of photostabilizer 
("LA-63" made by Adeca Argus Co.). 

[0050] (• 
EXAMPLE 15 . V 1 • 

A surface protective film was prepared through extrusion 
molding by* 2 -layer coextrusion method using a composition 
comprising 100 parts of hydrogen added styrene -butadiene - 
styrene block copolymer ("Krayton G 1652" made by Shell 
Chemical Co.), 50 parts of tackifier resin ("EscSretz 5300" 
made by Tohnex Co.), 50 parts of medium density polyethylene 
("Neozex 3510 P ,! made by Mitsui Petrochemical Indust. Co.), 
2 parts of polyethylene imine same as that of the example 6, 
1 part of antioxidant ("Irganox 1010" made by Ciba Geigy 
Co.", and 0.5 part of UV ray absorber ("Chinubin 326" made 
by Ciba Geigy Co.); and polypropylene ("Noprene FL664" made 
by Mitsui Toatsu Chemical Co.) to set the thickness of 
former to 8 yum and the latter to 50 ^jm respectively. 

[0051]. (/ 

EXAMPLE 16 f r ' 

A surface protective film was prepared inj the same manner 
as explained in the example 15 by using strkight chain-form 
low density polyethylene ("UF 840" made by ! Mitsubishi Yuka 
K.K.) in the place of polypropylene. 

[0052] 
EXAMPLE 17 

A surface protective film was prepared in the same manner 
as explained in the example 15 . by using high density 
polyethylene ("HY 430" made by Mitsubishi Yuka K.K.) in the 
place of polypropylene. 

[0053] 
EXAMPLE 18 

A surface protective film was prepared in the same manner 
as explained in the example 15 by using mixture of 100 parts 
of high density polyethylene ("HY 430" made by Mitsubishi 
Yuka K.K.) and 100 parts of low density polyethylene ("LK30 
made by Mitsubishi Yuka K.K.) in the place of polypropylene. 
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[0054] 
EXAMPLE 19 

A surface protective 
molding with 
comprising 100 
styrene block 
Chemical Co . ) , 
made by Tohnex 

("Milasone 16" 



film was. prepared through extrusion 
2 -layer coextrusion using a composition 
parts of hydrogen added styrene- butadiene - 
copolymer ("Krayton G 1657" made by Shell 
50 parts of tackifier resin ( "Escoret z 1 ioo " 
Co.), 100 parts of low density^ polyethylene 
made by Mitsui Petrochemical Innust. Co.), 2 
parts of polyethylene imine same as that of the example 6, 
20 parts of polybutene ("Idemitsu Polybutene 3 00H" made by 
Idemitsu Petrochemical Co. with 1,500 molecular weight), 1 
part of antioxidant ("Irganox 1010" made by Ciba Geigy Co.), 
and 0.5 part of UV ray absorber ("Chinubin 327" made by Ciba 
Geigy Co.); and low density polyethylene ("Milasone 12" .made 
by Mitsui Petrochemical indust. Co) . to set the thickness of 
former to 10 yum arid latter to 50 yam thickness respectively. 

[0055] 
EXAMPLE 20 

A surface protective film was prepared in the same manner 
as explained in the example 19 by using a composition 
comprising 100 parts of hydrogen added styrene-butadiene- 
styrene. block copolymer ("Krayton G 1657" made by Shell 
Chemical Co.), 40 parts of tackifier resin ("Escoretz 530.0" 
made by Tohnex Co.), 70 parts of low density polyethylene 
("Milasone 16" made by Mitsui Petrochemical Indust . Co.), 2 
parts of polyethylene imine same as that of the example 6, 
50 parts of liquid polyisoprene ("Kuraprene LIR-290" made by 
Kuraray Co. with 2S,000 molecular weight), 1 part of 
antioxidant ("Irganox .010" made by Ciba Geigy Co.), and 0.5 
part of UV ray absorber ("Chinubin 327" made by Ciba Geigy 
Co.). ■ * V t 



same manner 
composition 



[0056] 
EXAMPLE 21 

A surface protective film was prepared in the 
as explained in the example 19 by using a 
comprising 100 parts of hydrogen added styrene- iSoprene 
styrene block copolymer J["Septon 2063" made by Kuraray Co.), 
20 parts of tackifier"* resin ("Clearon P-125" made by 
Yasuhara Yushi Kogyo K.K.), 120 parts of low density 
polyethylene ("Milasone 16" made by Mitsui Petrochemical 
Indust. Co.), 2 parts of polyethylene imine same as that cf 
the example 6, 4 0 parts of liquid polyisoprene ("Kuraprene 
LIT-30" made by. Kuraray Co. with 29,000 molecular weight), 1 
part of antioxidant ("Irganox 1010" made by Ciba Geigy Co.), 
0.5 part of UV ray absorber ("Chinubin 3,27" - A made by Ciba 



Geigy Co..) , and 0 
Adeca Argus Co. ) . 



5 part of photostabilizer (" 



A - 6 3 " ma.do tv 
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[0057] , 
COMPARATIVE EXAMPLE 1 . i ' '.»* ! * 

A pressure-sensitive adhesive tape was prepared ini the 
same manner as explained in the example 1 by (using 50 parts 
of naphthen oil ("Sunsen OIL" made by SUNOCjO Co.) in the 
place of low density polyethylene. 

[0058] 

COMPARATIVE EXAMPLE 2 

A pressure- sensitive adhesive tape was prepared in the 
same manner as explained in the example 2 by using 50. parts 
of naphthen oil ("Sunsen OIL" made by SUNOCO Co.) in the 
place of low density polyethylene. 

[0059] 

COMPARATIVE EXAMPLE 3 

A pressure-sensitive adhesive tape was prepared in the 
same manner as explained in the. example 1 by adding 1 part 
of polyethylene imine same as that of the example 6 to the 
pressure-sensitive adhesive composition of comparative 
example 2 . 

[0060] 

COMPARATIVE EXAMPLE 4 

A surface protective film was prepared through extrusion 
molding with coextrusion method using a composition 
comprising 100 parts of hydrogen added styrene -butadiene - 
styrene block copolymer ("Krayton G1657" made by Shell 
Chemical Co.), 20 parts of tackifier resin ( "Escoretz[:'5J00 " 
made by Tohriex Co.), 2 parts of polyethylene imine same as 
that of . the example 6, 1 part of antioxidant ("Irganox 1010" 
made by Ciba.Geigy Co.), and 0.5 part of UV ray absorber 
("Chinubin 326" made by Ciba Geigy Co.); and low . density 
polyethylene ("Milasone 16" made by Mitsui Petrochemical 
Indust. Co.). to set the thickness of former to 8 urn and the 
latter to 50 yum thickness respectively. ' 

[0061] 

COMPARATIVE EXAMPLE 5 

A surface protective film was prepared in the same manner 
as explained in the comparative example 4 by setting amount 
of tackifier resin ("Escoretz 5300" made by Tohnex Co.) to 
50 parts . 

( ■: 
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[0062] ' 
COMPARATIVE EXAMPLE 6 

A surface protective film was prepared through extrusion 
molding with . coextrusion method using a composition 
comprising 100 parts of hydrogen added styrene-butadiene- 
styrene block copolymer ("Kraytori G 1.657" made by Shell 
Chemical Co.), 20 parts of tackifier resin ("Escoretz 5300" 
made by Tohnex Co.), 2 parts of polyethylene imine same as 
that of . the example 6, 1 part of antioxidant ("Irganox 1010" 
made, by Ciba Geigy Co.), and 0.5 part of UV ray absorber 
("Chiriubin 327" made by Ciba Geigy co. ); and low density 
polyethylene ("Milasone 16" made by Mitsui Petrochemical 
Indust. Co.) to set the thickness of former to 10 urn and. 
latter to 50 yum thickness respectively. 

[0063] 

COMPARATIVE EXAMPLE 7 

A surface protective film was prepared in the same manner 
as explained in the comparative example 6 by, using a 
composition comprising 100 parts of hydrogen added styrene- 
isoprene-styrene block- copolymer ("Septon 2062" made by 
Kuraray K.K.), 30 parts of tackifier resin ("Clearon P-125" 
made by Yaisuhara Yushi Kogyo K.K.), 2 parts of polyethylene 
imine same as that of the example 6, 1 part of antioxidant 
("Irganox 1010 " made by Ciba Geigy Co.), and 0.5 part of UV 
ray absorber ("Chinubin 327" made by Ciba Geigy Co.) . 

[0064] 

PERFORMANCE TESTS 

Pressure -sensitive adhesive tapes or surface protective 
films prepared through above-explained examples and 
comparative examples were formed as coiled goods; and each 
coiled goods was measured for SP pressure- sensitive adhesive 
force, holding force, and extending power during rewinding 
in the manner explained below. Results of these measurement 
are summarized in Table 1. 

SP pressure-sensitive adhesive force: A method in 

accordance with JIS-Z023..7-8 (peel speed 300 mm/minute) , ; . 

Holding force: A method in accordance with JIS-Z0237-11 . 

Extending power: A method in accordance with 4IS-Z-237-10 . 
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[0065] 
[Table 1] 

i: examples, 2: comparative examples, 3: SP pressure- 
sensitive adhesive force (g/25 mm), 4: minute, 5: days, 6.: 
holding force (minute), 7: extending power (g/50 mm), 8: 
immediately after production, 9: not possible peeling 
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[0066] 

As explained above, it may be judged that . the coiled goods 
of pressure-sensitive adhesive tapes or surface protective 
films given through examples 1 through 21 show appropriate 
extending power without shearing of tapes or films when 
peeled from coiled goods as well as appropriate level of 
initial pressure-sensitive adhesive force. To. this, 

comparative examples 4 through 7 were noted to show greater 
than 10 x of extending power immediately after production 
than those of examples 11 through 18- .to indicate : not 
possible peeling on . coiled goods of pressure-sensitive 
adhesive tapes given through comparative examples 1 through 
7 due to too high extending power with elapsed time*. In 
addition, pressure-sensitive adhesive tapes or surface 
protective films given through examples 6 through 21 were 
noted to provide almost perfect prevention against excess 
progress of pressure-sensitive adhesive properties with 
time. 

[0067] ? 

Then, Examples 11 and 12, and comparative example 4 were 
subjected to measurement of SP pressure-sensitive adhesive 
force after curing for 30 days at 30°C, 50 ton/m 2 under two 
types of peel speeds including low speed (300 mm/minute) and 
high speed (3 0m/minute) . Results of such measurement are 
summarized in Table 2 . 

• [0066] 
[Table 2] 



example 11 
example 12 

comparative example 4 
[0069] 

As explained above, coiled goods of pressure-sensitive 
adhesive tapes or surface protective films given, through 
examples 11 and 12 show slightly higher pressure-sensitive 
adhesive force at low speed, however, it shows appropriate 
level at high speed; and contrary to this, pressure - 
sensitive adhesive . tape coiled goods given through 
comparative example 4 show appropriate level at low speed 
but too high level at high speed. 



SP pressure-sensitive adhesive force 



(g/25mm) 
peel speed 
3 00 mm/minute 
300 
400 
250 



?eel speed 
0 m/minute 
90 
150 
400 



! 

t 
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[0070] 

During actual applications, coiled goods of pressure- 
sensitive adhesive tapes or surface protective film? are 
peeled at high speed (20 to 30 m/minute) ftom adherehces; 
and therefore, examples show .difficult foeeling ^during 
processing, storage, or transport, and shdw easy peeling 
during peeling after application to ... indicate favorable 
characteristics as surface protective films . ■ 

[0071] 
EXAMPLE 22 

. A surface protective film was prepared by extrusion 
molding with T die 2 -layer coextrUsion method using a 
composition comprising 100 parts of hydrogen added styrene- 
butadiehe-styrene block copolymer ( "Kray ton G 1657" made by 
Shell Chemical Co.), 100 parts of tackifier resin ("Alcon P- 
100" made by Arakawa, Kagaku Kogyo K.K. ) , 80 parts of low 
density polyethylene (prepared by boiling and rinsing "LK- 
30" made by Mitsubishi Yuka with n-hexane to .remove low 
molecular portion to set extraction rate against n-pentane 
to 0.8 weight %) , and 1 part of antioxidant ("Irganox 1010" 
made by Ciba Geigy Co.); and low density polyethylene 
( "Milasone 16" made by Mitsui Petrochemical Indust. Co.) to 
set the thickness of former to 20 ^m, and other to 60 Aim 
thickness respectively. ' 

[0072] 
EXAMPLE 23 

A surface protective film was prepared in the same manner 
as explained in the example 22 by using styrene -butadiene 
block copolymer ("Tafprene A" made by Asahi Kaseij: Hogyo 
K.K.) in the place of hydrogen added styrene-butadiene- 
styrene block copolymer. 

[0073] 
EXAMPLE 24 

A surface protective film was prepared in the same manner, 
as explained in the example 22 by using styrene- isoprene 
block copolymer ("CaliSlex TR 1102" made by Asahi Kasei 
Kogyo K.K.) in the place of hydrogen added styrene- 
butadiene^ styrene block copolymer. 

[0074] 
EXAMPLE 25 

A surface protective film was prepared in the same manner 
as explained in the example 22 by using 3,0 parts of > ■ 
ethylene -alpha olefin copolymer (prepared by /boiling and 
rinsing "Tafmer A-4085" made by Mitsui Petrochemical Indust.. 
Co. with n-hexane to remove low molecular weight portion to 
sec extraction rate to n-pentane to 0.5 weight %) in the 
place of low density polyethylene. 
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[0075] 

COMPARATIVE EXAMPLE 8 

A surface protective film was prepared in tHe same manner 
as explained in the example 22 by not using (polyolef in in 
its pressure-sensitive adhesive composition. 

[0076] 

COMPARATIVE EXAMPLE 9 

A surface protective film was prepared in the same manner 
as explained in the example 23 by not using polyolef.in in 
its pressure -sensitive adhesive composition. 

[0077] 

On the surface protective films given through above- 
explained examples 22 through 25, and comparative examples 8 
and 9, rewinding force (extending power) immediately after 
they are formed as coiled goods, SP pressure-sensitive 
adhesive force after leaving undisturbed for 12 hours at 
regular temperature. (23°C) after production, - and SP 
pressure- sensitive adhesive force after leaving undisturbed 
for 7 days at 4 0°C after production were measured. Methods 
of measuring these items were same as those explained in the 
surface protective' films given through said examples 1 
through 21, and comparative examples 1 through 7. 

[0078] 

Results are summarized in Table 3. 



[0079] 
[Table 3] 



example 22 4 00 

example 23 3 80 

example 24 3,5 0 

example 25 760 

comparative example 8 «890 

comparative example 9 860 



SP pressure-sensitive 
adhesive force (g/25mm) 
12 hours at 7 days at 
4 0°C 
390 
380 



extending 
power (g/50mm) 



23°C 



360 
740 
83 0 
790 



180 
230 
230 
250 

impossible peeling 



i 
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[0030] " 

According to above -explained examples 22 through 25, they 
use polyolefin with less than 1.0 weight % extraction rate 
of low molecular weight portion to n-pentane; and when 
polyolefin of which extraction rate of low molecular weight 
portion to n-pentane happens to exceed 1.0 weight %, for 
instance, when following surface protective films are used 
to measure in the same manner as explained above, SP 
pressure-sensitive adhesive force (g/25 mm) showed (a) 390, 
(n) 350, (c) 340), and (d) 720 at. the point of 23°C for 12 
hours; however,, they showed extreme decline as (a) 95, (b) 
80, (c) 65, Nd (d) 120 after 7 days elapse at. 40°C to 
indicate it is preferable when elusion rate of low molecular 
weight portion to n-pentane is set to at most 1.0 weight %: 

(a) a protective film prepared in the same manner as 
explained in the example 22 by using low density 
polyethylene not boiled and rinsed with n-pentane (2.1 
weight % extxaction rate to n-pentane, "LK-3 0" made by 
Mitsubishi Yuka K.KJ, 

(b) a protective film prepared in the same manner as 
explained in the example 23 by using low dehs^ty 
polyethylene not boiled and rinsed with n-pentane (2.1 
weight % extraction rate to n-pentane, n LK-30" made by 
Mitsubishi Yuka K.K.), 

(c) a surface protective film prepared in the same manner 
as explained in the example 24 by using low? density 
polyethylene not boiled and rinsed with n-pentane (2.1 
weight % extraction rate to n-pentane of "LK-30" made by 
Mitsubishi Yuka K.K.), 

(d) . a surface protective film prepared in the same manner. as 
explained in the example 25 by using ethylene-alpha olefin 
copolymer not boiled and rinsed with n-pentane (1.5 weight % 
extraction rate to n-pentane of "Tagmer A-4085" made by 
Mitsui Petrochemical Indust. Co.) 

[0081] ' f 

[Effects of this invention] ; f 

As pressure-sensitive adhesive composition of this 
invention is constituted in above-explained^ manner, coiled 
goods of pressure-sensitive adhesive tapes- or sheets, or 
surface protective films given by using this show god 
releasability as well as good rewinding property, that is to 
say extending property without use of mold- release agent in 
addition to reduced pressure-sensitive adhesive force during 
high speed peeling than that of during low speed peeling. 

[0082] 

In addition, the one that contains, higher alkyl group- 
inducted polyethylene imirfe shows capability of controlling 
excess rise of pressure-sensitive adhesive force with time. 
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0*?.B.o#7 2 OtaT^tO^ff* L 

[0 0 18] ffi&f&ftAt, *dWt#Bi©#4L^fi 
SJttt, A/B=5/9 5-5 0/5 0, MI-#?3;L< 
HI 0/9 0 — 3 0/7 0X&Z) o —iSt^A-B-AX 

*sns^ny^*a^fft-«s:A-B-e*sna^ 

Py^*a^(*i:^SSittt, A-B-A/A-B=l 

0 0/0-2 0/8 0, JEt-#£ L< 111 0 0/0-5 

[0 0 19] b) tt#tttt4a«B4 Itlt -«*A- 
b - a-c^^st'p * ^ ^fi^ff^UMK^ A ~BV 

[0 0 20] ttimtW^MMBwE^iW:, -/ft^A-B 
-At>L<ttA-B-e*S*iaya^^*fi-&ft:i 0 0 

mwbkwu i Q*2oom&n<oimxfoz> Q *<o 

tt*tta*385iS;M\ »fc2 0 0fig8B*ri@;t3k®£ 

8SKJ120-1 5 0*i;g&, JElC#4L<tt3 0- 

1 0 Ofifi^-C&So 

[0021] c) 7$y*\s7 4ytLxn* mzf&feZ 
Mr, mz&tfy^w* ws^yxfi/y, 

-o*l/7>fy#l^ i/y-xf;i/7^!il/- 
[0 0 2 2] ^©*Jtl/7^y|i, 
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[0023] #y*i'y<(><DB&Atti. -«3S;a-b 

-At>L<ttA-B-C*Sn*^oy^#S-&f*:i 0 0 
fiM&KStU 1 0-2 0 011^1^50 %<0 

astt, # y y©E«# i on»*»-eti 

fif*. -«S;A-B-At>L<ttA-B^aS*ia^o 
^«##10 0I1»K#U #*L<Wtl 5-1 
8 0tM, 3EIC»*b<»2 0^1 5 02MS-?fc 

[0 0 2 4] d) m&Tfr**m<0®A£tl1Z7$y3Lr 

^^fiJ^WfcLTtt, ¥$3^*1, 0 00 
-20, ooo©W»4K, XHJRT/v^Sli 
/jfy^uw^^co^^ vSic^LO. 5-1. oa 

: fi//i>mtw&-ebz>o #y s y\^mr/i< 

[0 0 2 5] WftTA'^aBwWASiifcaKy^f-^^ 
-T^^^ia^ftt, -«SA-B-AtL<ttA-B-C 
**tl5^ny^#a-&ftl 0 0M»lC»U 0. 0 
l-SfiggBcD&ffl-e&So ^<£>3®Ste> tfym^uy 
^ ^ y©E*i# 0.01 fig»*i»-ctt&i$ 5 tt 

l-2fi*g&, Mfc#*b<f40. 2-1. 2fi*«T? 
[0 0 2 6] e) mVt=?J*lt. *»KJSC-C^f**bft 

##*L<, Wc, SH- flJl 3 i> RUMS 

[0 0 2 7] SBRrfAWE***, -MA-B-At 
U<ttA-BT?«SiiS^ny^*l;-g-«:i 0 OfigS? 
lC*fU 5~1 0 0fi4$i5(OSSH-C*)S. -t<OfflStt, 

1\ SKlOOttASrtt*.* U-CU* 

[0 0 2 8] f) :ranicJ:«»*ffllU*4fe&t*, 
lcifi:D'CIWIsl5Jh«K»»af««ISr«aiL-Ct>J:<, «*. 



W»^K±»J-Cfc5 HtvXstxx o l Oj (fv<. 
[0 0 2 9] g) 

-nKttV- hXli^ffift&V-f /^(OKi£:£8H3: 
[0 0 3 0] 

fcS. X, Ktt«lll^l::ffiail«IB«J:Ot>«;*A^C< 
[0 o 3 l ] *8m£J:*K*ffllU^«:mv^% 

[0032] sic. tt*^j*a^-4 5 ii5i»r^^vs<D^ 

So 

[0 0 3 3] JEfcX, »^IBA*^«K=f A«r^trtt 
[0 0 3 4] 

[0 0 3 5] EAT, »*fc3<0ttfia&Sr«»-rs o 

^/Wb^tt®} r# y 7i/s/^^TR- 1 1 0 7j ) 10 
74 4 0 1] ) 1 0 0», fittflf^yai^uy ( = #^ 
(*S»*tttl raw jx**4 2 5j ) l*rt»6>*6 

0jfflfe&, i 8 o < cr^#ia^Ti-<fc<^fiiL^r^ 

[0 0 3 6] fft»*9 0Mm©^7 hfcftCDtfffiKtf 
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y^w-y (E#*»fls¥i*tt» '^yyi 6j ) 

[0 0 3 7] gSffiW2 

* =}■ \y V - 7 9 y - X f" U y T' n y * *S"g#Kft 

* (v^Wt^tSU r*!)7W??^TR-l 10 

2 j ) SrttfflLfcifca*H±*lfc«ltlSI«k:L.'C, K 

[0 0 3 8] H%^3 

(.fyutm r-fe^h>2 0 6 3j ) 100 
SJ, tt*tttt*ttlB (af«ttJBnattt« r^yro^p 
-ii5j) iooSB. KM*ttME4<9s?wv (=* 

iftfctt®} TUF8 4 0J ) 4 0 SR. mim±M if-*- 

#<t#—tiM H frits <?7-\ o i oj ) i8isa»t>ft3 

[0 0 3 9] gSffiW4 

* f- W V - 7* * i^ai V - * ^ w y Zf n y ? 

tftafcbn* Oi-fb&igtt®! r?7Ty?Hio52j ) 

ioos?, T&m&ttH-mm mm^mm. 

yp-10 0j ) 10 OS?, ®&Bttf\)x<J-U>' (E# 

zmt¥x%&M r^9y>-i2j ) 3 on, mtm± 
m (-gnnrnmi rawy**4 2 5j ) i»*»e>4 

[0 0 4 0] ggtSg»t5 

* V V- 9 V - 7. f- u vzf n y y #fi£-#C07K 

wsmm v&vatamM ^7fy^Hio52j) 
ioosc. ««ttf^4«rn (Mn\<t#xmm tr** 

VP-100J ) 5 0SB. {&m&^V^f-^y (HJW 

mn&xmtiM r$7yvi2j) 3 0 ft, ftfcftikffl 
(*«ati«r3Wy^^4 2 5j) i»*»e>*a 
e&gtfy^uy (=#*M{fc*ijiH±« 

r?7yyi 2J ) fcfc, ffil#i&)¥*l 5jim. 
[004 1] 

( 5 F*&^ft2, 000) (DJiyglZO. 
9m2M*.£tiX^2>) lSB^mSnL-fcr. fc£l^ttHffi 

[004 2] &tfcg!|7 

HJfswl 2 ©Jtt»»j«a^ir , sicnis^j 6 k i^-wtf y 



[0 04 3] ^%g»J8 

IS16W 3 ©te#SWfififc«8£ % EKKlifll 6 i 1^— costsy 
xf^*yiM«mn,fcri BftiiXltfl 3 £ pq 

[0044] m&W9 
[0 04 5] gUSffUl 0 

nit&i 5 (Dtbmmmf&voK , ^mmme km-<o^v 
$y lnzmaL-tzz kutvi3.mmm5 km 

[004 6] jligfflj 1 1 

mmmvo (>>*.Mt¥tm w h >g i e 5 7 j ) 

1 008?, itt*tt#4»ll (h-^y^^thSU rni^3 

Uy75 3 0 0j ) 3 0SB, l^y (H# 

«»{b*ijiMt« f577>i6j ) loose, 
0. 5m*<bt£zm&%k, ^i-^s <=# 

8Mm, &%&m*5 0/tmt/iSJ;5»c:b-C2S*J¥ 
[0 0 4 7] Hffiglll 2 

Xfuy-7*?^xy-^fky7*o y^^fi-g-ftOTK 
SlfftAlM (v'^/Wb^ttK \9 U-f hVGl 6 5 7j ) 

io oak »«tt#^«rn (h-^yy^ttK r^^ = 
«»fl:*iaM±« rs^yyi ej ) 7og5, %%m 

t^-ro#!)xfVW5y2«5« gg-fkESlh^tJ 

Kiusa (f-^ • ^ ^-tt§a r^>? bf ^ 3 2 6 j ) 

0. 5»*»e>45a^*«r<tfflLfcrtK«>«:SllS0!l 
[0 04 8] jjjfeglj 1 3 

7-fwy-7'^i 5 iy-^fi'y7'D y^^E-g-f^o* 
m^*P^i (i/^/Wb^ttS! V-f FVG 1 6 5 7 j ) 
1 0 0 SB. tttttttt^ttJf (h-^y^^tUH 
U775 3 0 0J ) 6 0S». iSSfajKyai^WV (=# 

«ittft*X*tt*l r^yyviej ) 20SB. nmM6 

^ =¥— th$l r-T/^y l o l Oj ) ISP. 
KflRffil (?v< • ^^-tt« r^^fV3 2 6j) 0. 

5®frbttzmm<to*mm Litz ksxn-tegmm 1 1 1 

[0049] 1 4 

— (y7'wy-^f uy7"o y ^ *S-&(*(757K 
^»d#i (^9u-ttS! rt7*hy2 o 6 3j ) 100 
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a, &M&tt$mm (SJKttjgx&itii ^'Jroyp 

-12 5J ) 2 08, «jS*JK5^UV CE^WflMt; 

exults r^^yvi e j ) 12 oft, 3gffiffli6£Pi 

*-tt» ivf/u#/** 1 o 1 oj ) lft, 

#J #4*-VM r^^tr>-3 2 6 j ) o. 5 

ft, #56J£*9 (Ty^T-tf^ttSf TLA-63J ) 

o. 5 sa* h *%imM*®.m Lit^t sumxim i 

[0 0 5 oj SSffiflHl 5 

(v'^/Wb^ffiK U4 hVG 1 6 5 2j ) 
10 0ft, tt*tttt4MMB (h-*y^^tt« r^*^ 
uyys-sooj ) 5 oft, +«*#y3i^u^ (H# 

*}«t¥X*ttS r*^^3510Fj) 50ft, 
(fv* • tf-f <¥-tt» U)\>$J t * 1 0 1 0 j ) 1 

ft, Wftftftttffl • ¥-4fc« r^3* tr y 3 2 
6j ) 0. SUfrbftZtmVob, (Z 
#*ffift:*tt« r/-yu^FL6 6 4j ) flti# 

[oo5i] mmm 6 

(H«»fttt« ( TUF 8 4 0J ) fcttflUtrtK* 
[0 0 5 2] jHfeffUl 7 

Kits ( THY4 3 0J ) &mmLtcztswtemi&m 

[0 0 5 3] gttgU 8 
fbtt® ( THY4 3 Oj ) 1 0 OftfcffiffiftsKy^l' 

y (=»»{t;tt« ( rLK3 0j ) i o oajt^a-e* 

[0 0 54] ggtgy 9 
Sffiftltt (^*/Wt*tt« ^ ^ h^G 1 6 5 7 j ) 

10 Oft, «*ttf**MB (I— *y**tt« r*;*=i 

1^2/^5 30 0J ) 5 0ft, fttS^y^^^ (=# 

^fafb^xg&K r^yyiej) 100ft, mmw 

Vttfl&ttS rffl3t#y^^3 0 0Hj ^il, 5 
0 0) 2 OA. ttfcKFJkffl (*v< • ^ *-tm Wfr 
#/**ioioj) lft, «*WR»JR#J ■ #^ 

*H±« r7-**V3 2 7J ) 0. 5ftj&»b45ttriE» 

fi^yxf^y <=#*«tffc*x*ttJ4 r^y 

yyi 2j ) i«\ 1 0 jum, &#£3£*5 



0 m m 1 4 5 J; 5 2 W&(c J: 9 }? fcMJg L 
[00 5 5] 3afc«2 0 

ioo^ ttsttf-tt^fflflg (h-****ttS! r^*^ 

l/y75 3 0 0j ) 4 0^, (SflBft^y^U^ (H# 

5»ft*x*tt« r^yyiej ) 7 oft, mmme 

(?yis#M ^7^^yLiR-2 9 0j #^42 
5, 0 0 0) 5 OA, gMbftikgy (fv<.^*H±tt 

r-f * * i o i o j ) i A, **i»»JK#J 
. #^*-ttS! r^^trv3 2 7j) o. 5tt*>b4S 
iB«*«r««Lfcri:K^H:*16«l 9iR]«fc:UT\ 

[0 0 5 6] |&6fcffil2 1 

SWAM (?7UttM ri-yhy2 0 6 3j ) 100 
A, *MFtttt4*M (SJH»IBX*tt« r^rayp 
-12 5j ) 2 0ft, tt*#9xf"i/y 
^x3Wt« r^yyi ej ) 120ft, ^ffi^iei:^ 
-cDxKy^^uv-r^y2A> mvt^y^fyy^y (? 

9Ht8 r^9^^LIR-3 0j iH-i2 9, 00 

o) 4 OA, IMfcRjhai (^<-^-f*-tt« r-f^jtf 
y^^ioioj) 1A, *^»»iR«l (^•*>r* 

-tt» r^*tf>'3 2 7j ) 0. 5A> 3K5Sf*#J (Tf 
#T-#XttS{ TLA-6 3J ) 0. 5ffid>b4fittJft 

[0 0 5 7] 

fittft^y^^^fti-c, t7r^/y (sun 

OCOttfi rf-xir^^/wj ) 5 0»*fl[fflLfcri: 
[0 0 5 8] Jtg£W2 

fi***y3i^^yKft*.'r, t7ry^^ (sun 
ocottK r^yirv^/wj ) 5 0»Sr«fflU:t 
K*tt^«2fcH«fcL-c\ 3te^-^»fc 0 

[0 0 5 9] Jttt«3 

u w ^ y i A^^bn tfc r t sktumtutnmm 

[0 0 6 0] Jt««4 

^fyy-^^xy-^fyy^n y 

ioo», tt#ttf*4-*iB (h-^y^^ttK r^^^ 
i/yys3ooj ) 2oa, sonfliefcn-osiKyai^ 

yu^y l 0 1 o j ) 1 A, *W»EJfc#J (^ • ^ 
-f*H±R r^eys 2 6j ) 0. 5ffi^&4SiBA 
«8ft*y^f-^ (H?W»fb*X*tt« 
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[0 0 6 1] ItttWS 

tt#tttt4*M (h-*^^^tJ« rx^3i/yy53 

0 0J ) *5 0»fcLfcrtK^W:tt:li«!l4ilW*teL 
[0 0 6 2] Itttffl6 

«amn« (v*/Hfc*tUH u^r i 6 5 7 j ) 

/vtfstxi o l o j ) i«, SMfeftttffll (*v< • # 
>f*HS* 2 7j ) 0. 5 

?yyi 6j ) i«\ mm*m*l 0/im, t£#£J¥^ 
50/imt46J:5fc LT#j¥MfcKl J; 0 jf LT 

[0 0 6 3] jt«W7 



^» (*9utfcli r-K7h>2 0 6 3J ) 10 0 

-i2 5j) 3 ogp. xniffiefcn-o^y^^w 

^ioioj) lfe **M*»iR« (*■'< • *>f 
tkll r^ify3 2 7j) 0. 5ffi^e>ft6tBA««rtt 

[0 0 6 4] ttfBKft 

SPSfA : J I S-Z0 2 3 7-8lC?«*tt («* 

8£i££3 0 0mm/#) 

: J IS-Z0 2 3 7- 1 1 fcip-f 

: J IS-Z0 2 3 7-1 0 iCflW SJWfe 

[0 0 6 5] 
»1] 
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S P tt^^J (8/25mm) 






































2 Ot 

3 Oft 


3 B 


6 0*C 

7 B 


6 ox; 

S 0 B 


(£) 




4 Ot 
3 OB 




1 


980 


2210 






1440 < 




200 




2 


790 


2450 






1440< 




230 




3 


920 








1440< 




160 




4 


890 








1440 < 




120 




5 


480 








1440< 




230 




6 


900 


730 






1440< 




200 




7 


750 


640 






1440< 




230 




8 


880 


600 






1440< 




160 




9 


840 


600 






1440 < 




120 




10 


450 


310 






1440 < 




230 




11 


100 




70 


85 


— 


20 


120 




12 


190 




130 


160 


— 


40 


120 




13 


280 




200 


250 


— 


30 


120 


m 


14 


70 




40 


55 


— 


20 


120 




15 


220 


- 


200 


220 




30 


120 




16 


250 




200 


230 




30 


120 




17 


280 




220 


250 




30 


120 




18 


180 


_ 


150 


170 


- 


30 


120 




19 


160 


_ 


110 


100 


— 


80 


150 




20 


250 


_ 


220 


220 




120 


250 




21 


340 


_ 


300 


300 


— " 


120 


250 




1 


1500 


2400 




- 


1440< 


- 


mm 


it 


2 


2700 


2000 






1440< 




mm 




3 


1500 


1030 






1440< 




mm 


& 


4 


200 




145 


150 




400 


mm 




5 


670 




510 


600 




670 


mm 




6 


200 




145 


150 




400 


mm 




7 


570 




510 


500 




620 


mm 



[0 0 6 6] ±fE<Dii»K H$s0ijl~2 l-e#6>nfc*S 
1-6 r CtUiSfU Jt*WJ4~7T?tt\ Kig 

^(Dmmtih^mmi i~i 8©io«aJ:w:t 



[0067] wc, nmm. 125.^^4^ 

\>^X, 3 0t> 50ton/m 2 (DUaBTX 3 O 
*0>SP«#A«\ <Sii (3 0 0ram/») tm& (3 
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[0 0 6 8] 
[3<2] 



[0 0 6 9] ±fE©jI!3, H 

fctt»y-^xH*BWft«7-f/uA#aMs-e»4» care 

[0 0 7 0] *B*©4£ffli$K.in*-cfi, Jteifx-T'xii 
*KflW7-f 4t*tt:^&iKi (2 0~3 

[00 7 1] Hf6fll2 2 

mmmvo (^^Mtmm u~r h^G i e 5 7j ) 
ioo». *MH*f«r4»K (WHfl&xjRttM rr^=» 
yp-iooj ) looa. fiffiS^y^f-^v (HS 
StfttfcK l"LK-3 0j Srn-^f-VC»»ft^UT 

0. 8lI%iLfctro) 8 0 SB, SMfcRikflJ (7v<- 
tf^-ttK U^-XJt* 1 0 1 0j ) lWj»»P>fcS 

r$ 7W1 6j ) ^4:1*2 0)1111. m#£ 
If * 6 0 n m £ Jfc S <fc 5 I- L-T T M 2 l*Jf Uiffi fc X 

[00 7 2] 2 3 

^•tt*jit»j 2 2 1 nmn Lx%m&®7 < *a 

[0 0 7 3] &lfefftj2 4 





SP«I^) (g/25n) 


3 0 0 mm/ft 


3 0m/» 


HJSfl 1 1 
" 12 


3 0 0 

4 0 0 


9 0 

1 5 0 


Jt«« 4 


2 5 0 


4 0 0 
s?.t j-'— 



(«fl:*xjitt« r*!)7ky?^TRiio 

[0 0 7 4] Hi6gH2 5 

8 5j &n-^*-*yx<mwmLx&fr?-&#*fc* 

U n-^V^VI^-rSttffll^O. 5Sft%iUfc 
t>0» 3 0»«r«fflLfcK^tt*ItM 2 2 4:151*^ LT 

[00 7 5] tt«W8 

«i22t pusm Xsxmm&m? ■< 

[00 7 6] tt«tglj9 

[0 0 7 7] ±MWm2 2-2 5RO!JtlS«a)8~9IC 

fctt&OgJIL.* (SIB*) , KJt&ftil (2 318 tc 
tl 2»MM«Lfc*©SPttJta» &tf»ttft4 0 
t, 7Bffl&BUt&©SP&«*£fJ£Lfc£$J£L 
fc„ fc*5, rft^iffl^jifclco^Ttt. ffiiE*86flll 
~21. Jt$fcm~7K.£9#lbftfcSffi{fcg:^/W>. 

[0 0 7 8] ;L*lfe<Oite*$r*i»T«3lC^f. 

[0 0 7 9] 

[S3] 
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S Ptt©^(g/25iBm) 


&MJ3 
(g/50ram) 






40°C 7 B 


nmw 2 2 
nmm 2 3 
nnw 2 4 

$kKik$l 2 5 


4 0 0 
3 8 0 
3 5 0 
7 6 0 


3 9 0 
3 8 0 
3 6 0 
7 4 0 


1 8 0 

2 3 0 
2 3 0 
2 5 0 


&®m 8 

itttfj 9 


8 9 0 
8 6 0 


8 3 0 
7 9 0 





[0 0 8 0] &*5, ±ESHSf!2 2-2 5tt, n — 

*>\zjfrrz fz£**»v>ih maa* i . o mm%mm<D 

9*U7-fy«rttffl-rS»^^tt* #Jx.tf> (a) n- 
ftthS TLK-3 0J , n-^V*VlC^*«lffij| 

2 . i ss%) Ltt&^amuM 22 1 i^taac u 

r»btifc$S«87>f;^, (b) n 

-3oj , n-^y^ytc»-rsaa*2. 111%) 

(c) n-^^yti»U^i 
M*yxfi/y (HgStffctfcS! rLK-3 0j , n- 

(d) n-^y^y^»IWftj^L4V^^U^-a^U 
4 0 8 5] , n •>*>\Z.K-r%®Mmi. 5fiS 

%) sriiyH tfca^w:**^ 2 5 1 mmz Lx'&btitc 



t, SPttf* (g/2 5mm) I*, 2 3^12^ 
ftjR-Ctt, tixWu (a) 3 9 0, (b) 3 5 0, 

(c) 34 0, (d) 7 2 0"C*>ofe*S % 4Ot:"C70 
fiiB-r^t, -tn-Pft, (a) 95, (b) 80, 

(c) 65, (d) l20tMi:fiTU n-' <>? 

[0 0 8 1] 

[0 0 8 2] X, *jBTA'*/u*©*AShfc*y**- 



(51) Int. CI. 5 

C 0 9 J 153/02 



JDJ 7142-4 J 



F I 



(31) ffi5tft±5g#* 4WPF3-302060 

(32) ffift0 ¥3 (1991)11^18 0 

(33) «5fe«i±3gl 0* (J P) 
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